Secondary amyloidosis in patients with rheumatoid arthritis is a dangerous complication which accounts for a significant number of early deaths (Gedda, 1955) . Although it is not rare, most of the reported cases were not diagnosed until after death. Missen and Taylor (1956) reviewed the relevant literature and found 97 cases in which the diagnosis of amyloidosis was made at autopsy, and only 28 in which it was made during life. The largest post-mortem series of cases of rheumatoid arthritis with amyloidosis (reilum and Lindahl, 1954) comprises seventeen patients, in only one of whom had amyloidosis been diagnosed clinically. The largest ante-mortem series are those of Unger, Zuckerbrod, Beck, and Steele (1948) with six cases and of Feamley and Lackner (1955) with eight cases.
Diagnosis
Congo Red Test.-The diagnosis of amyloidosis in living patients was formerly based mainly on the Congo red test, but the Congo red affinity of sera from patients with rheumatoid arthritis is decreased, evidently owing to the lowered serum albumin and also to the competition of Congo red with polysaccharide anions, which are increased in rheumatoid arthritis (Larsen, 1958) . The Congo red test has also been shown to give false negative results in a significant proportion of histologically-proven cases of amyloidosis (Blum and Sohar, 1962) .
Renal Biopsy.-This is a more reliable method of diagnosis (Heptinstall and Joekes, 1960) , but renal needle biopsy is not without risk. In an analysis of 5,000 cases, Slotkin and Madsen (1962) found 0 7 per cent. of severe complications, especially perirenal haematoma.
Rectal Biopsy.-The use of rectal biopsy in the diagnosis of amyloidosis, which was introduced by Gafni and Sohar (1960) , involves no risk and is simple to perform. This method yielded 75 per cent. of positive results, as against 87 per cent. of positive results with renal biopsy in a series of cases of amyloidosis of varying aetiology (Blum and Sohar, 1962) .
Proteinuria.-This is bound to occur sooner or later in cases of renal amyloidosis associated with rheumatoid arthritis (Fingerman and Andrus, 1943; Unger, Zuckerbrod, Beck, and Steele, 1948; Missen and Taylor, 1956; Rubens-Duval and Villiaumey, 1959) . Its significance as a clinical sign of amyloidosis was stressed by Teilum and Lindahl (1954) and Fearnley and Lackner (1955) . Amyloidosis caused proteinuria in at least eight out of 24 cases studied by the last-mentioned workers, and in four out of thirteen cases of rheumatoid arthritis studied by renal biopsy by Pollak, Pirani, Steck, and Kark (1962) .
PRESENT SERIES Diagnosis
The presence of proteinuria in 24 cases of arthritis led to their investigation for possible amyloidosis, by renal, rectal, and lymph node biopsy. Amyloidosis was found to be present in seventeen (3 males and 14 females) and absent in seven (3 males and 4 females) (Tables I and IA, overleaf) .
Renal biopsies of 21 patients revealed amyloidosis in fifteen (Cases 1 to 15).
Rectal biopsies of nine cases (Cases 8 to 16) confirmed the presence of amyloidosis in six of the positive renal cases (Cases 8 to 13), and revealed it in one of the negative renal cases (Case 16); this test also gave a doubtful result in two positive renal cases (Cases 14 and 15).
Lymph node biopsy of one other patient (Case 17) also gave a positive result.
The proteinuria was moderate to strong in thirteen of the seventeen positive cases and in six of the seven negative cases. 
Cliniical Picture
The best study so far reported of rheumatoid arthritis with amyloidosis is that of Unger and others (1948) , who based the diagnosis of their six cases on the Congo red test in four and a liver biopsy in two, and whose main observations included:
Albuminuria (6) Hepatomegaly (5) Hypoalbuminaemia (2) Decreased urea clearance (5) Oedema (5) Anaemia (5) Splenomegaly (4) Normal blood pressure (6) Because the available information is so scanty we have made a very detailed study of our seventeen cases.
Patients.-There were three males among the seventeen cases with amyloidosis. Previous Diseases.-These included acute tonsillitis (2), pneumonia (2), paratyphoid (1), gonorrhoea
(1), exudative pleuritis (1), strumectomy (1), purpura (1), gold dermatitis (1), hypertension (1).
Concomitant Diseases.-These included urinary infection (2), diabetes (1), interstitial pneumonia (1), pulmonary emphysema (1), epilepsy (1), and hypercortisonism (1).
Previous Therapy Gold Salts.-Fifteen patients had received injections of myocrisin. Eleven had had an average of fifteen injections (range 6 to 40), and the four others had been treated for an average of 1-4 years (range 0 5 to 3).
Antimalarial Drugs.-These had been administered in thirteen cases.
Steroids or ACTH.-These had been given to all but one case. Four patients had received short-term treatment (1 week to 3 months), and twelve long-term treatment (4 months to 12 years; average 3 8). Eight patients had received hormones for more than 2 years and five for more than 4 years. The exact total dose of steroids or ACTH could not be calculated. Prolonged steroid administration was still beingcarried on in five cases when the amyloidosis was discovered.
General Examination
Blood Pressure.-This was not markedly raised (systolic 80 to 180 mm. Hg (average 142) and diastolic 60 to 95 mm. Hg (average 84).
Hepato-splenomegaly.-This was present only in one patient (Case 10), who also proved to have hyperlipaemia.
Enlarged Lymph ANodes.-These were found by palpation in five patients (Cases 6, 7, 11, 12, 16 135 ANNALS OF THE RHEUMATIC DISEASES Leucocyturia occurred in six, haematuria in one, and bacteriuria in one.
Hyaline casts were found in nine and granular casts in three.
Renal Function.-This was impaired in thirteen cases. The specific gravity in the urine concentration tests varied from 1010 to 1I030, being above 1 015 in only six.
SERUM CREATININE: range 0-8 to 9 4 mg./100 ml., above 2 mg. in eight cases. CREATININE CLEARANCE: decreased (below 80 ml./min.) in thirteen cases of fourteen tested (average 39 ml./min.; range 7 to 87). This test was not performed in Cases 4 and 9, in which the concentration test or serum creatinine were normal, or in Case 13 in which the serum creatinine was 9 4 mg./100 ml.
Three patients (6, 10, 13) suffered from uraemia.
Urography was normal in six cases, and four abnormal urograms showed impaired excretion (3), impaired filling (8), clumsy calices (15), and prehydronephrosis (12).
Nephrotic Syndrome.-This was clinically evident in eleven cases; the other six cases (1, 3, 8, 10, 12, 14) all having impaired renal function manifested as decreased creatinine clearance. The one patient (Case 10) whose liver and spleen were enlarged had a florid amyloid nephrosis with hyperlipaemia.
In five patients death was due to uraemia and/or nephrotic syndrome (Cases 6, 7, 10, 11, 13) .
Discussion
Rectal biopsy thus appears to be a very reliable method of diagnosing amyloidosis in cases of rheumatoid arthritis. It is easy to perform, devoid of risk, and gives results comparable with those of renal biopsy, and far superior to those of the Congo red test.
Proteinuria was the indication for a search for amyloidosis in our cases, and the high incidence of positive cases (17 out of 24: 70y8 per cent.), suggests that amyloidosis is the most important cause of proteinuria in rheumatoid arthritis. Our series was taken at random, but all the patients admitted to the Rheumatism Foundation Hospital are selected in as much as they rarely include those with severe concomitant illnesses.
None of our ten "control cases", who were rheumatoid arthritics with severe, long-term disease but without proteinuria, gave positive rectal biopsies. Laine, Vainio, and Ritama (1955) found "amyloidlike material" in about 50 per cent. of biopsies of various tissues in cases of rheumatoid arthritis, especially in the joints and surrounding superficial structures and the skin, but proteinuria was present in only two out of a hundred (Laine, Makinen, Miikinen, Holopainen, and Sairanen, 1955 ). It appears that the cases in their series do not represent true amyloid disease, the clinical diagnosis of which must be based on visceral biopsy findings.
The clinical picture of rheumatoid arthritis was characteristic of far-advanced disease, but the number with a positive Waaler-Rose or latex-fixation test was lower than would be expected in such cases (Wager, Ripatti, Laine, Julkunen, and Aho, 1961) . This may support the theory of Latvalahti (1953) that the amyloid formation is provoked by some stimulus that places an added strain on the antibodyforming system. Under this strain the immunization mechanism gradually becomes exhausted, and the antibody level in the blood inadequate; the excess of antigen in the blood then causes an antigen-antibody reaction (i.e. a precipitation of amyloid) at the site of antibody formation.
The effect of cortisone in promoting amyloid formation has also been experimentally demonstrated by Teilum (1952) and Latvalahti (1953) . The former believed that the amyloid phase might be a perverted phase of the cellular synthesis of protein, the amyloidosis resulting from an imbalance in the interaction of ascorbic acid and cortisone. The latter considered that cortisone, which suppresses antibody formation, may simultaneously accelerate the antigen-antibody reaction and cause the precipitation of amyloid at the site of antibody formation. The clinical correlation between amyloidosis and steroid treatment is not clear. Parkins and Bywaters (1959) found that steroid hormones did not increase the clinical signs of amyloidosis, and might even have induced remissions in two cases. Gardner (1962) studied the necropsy records of 108 cases of rheumatoid arthritis, 54 from the precortisone era, and found no increase in secondary amyloidosis through the use of hormones. By contrast, twelve of our patients had received longterm steroid treatment, and four short-term.
In the majority of our cases, the clinical picture of renal amyloidosis was that of a nephrotic syndrome, with moderate or marked proteinuria, lowered serum albumin, low A/G ratio, raised alpha2 and betaglobulin, pitting oedema, normal blood pressure, and impaired renal function. Only Case 10 showed hepato-splenomegaly with marked hyperlipaemia. Some liver function tests were abnormal in eleven cases, the most frequent change being an increased retention in the bromsulphalein test, an increase of alkaline phosphatase, and a decrease in the pro-thrombin index. When the proteinuria was mild, the renal involvement appeared as a functional disturbance, especially in decreased creatinine clearance. In some cases urine analysis revealed pyuria or haematuria, but the most constant finding was the excretion of hyaline casts.
We agree with Rubens-Duval and Villiaumey (1959) La amiloidosis renal revisti6 la forma de sindrome nefrotico en 12 casos y s6lo uno de ellos tuvo esplenohepatomegalia con hiperlipemia pronunciada. Los demis seis casos, con proteinuria benigna, acusaron, como marca de danio renal, una clearance de creatinina disminuida.
En ningun enfermo fue la tensi6n arterial netamente aumentada.
